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im&mi] rmmt. mmTmm±izmm2nr~mM<b<D^v*y?x 
by/wn* mm^vr>yzhvsm±izmntstir=.mmmmm£. mmrm 
M(o±2.wmzM!sb&£n&Tmmmii. mmm®mmm<D±£Wftiz®.8>&$. 
tir^±mmun. mmTmmm£mm±mmmzi*m%mzmm-tz>^y#? h 

( a ) mmm mmmm & mm m iz u x , etr taM ra^^m & « « b r mm x 

buib±mibis & £ (?) # - y & mtftt z> nm t . 
(e)Mm*-jiftizm&mmm&&fr7^yikv&£Lx. mmm^t-ytm 

(f mm^v^y^f^ h v nmzmiRWizmiki'X. mmrmmm^mm^^ 

( g ) trf mm a- # - > is <fc t>* atfsa * - ;n*i iz mnftun zfimvx mm± mmm 

[it#^2] Ti&mt. MmTi&m±izmm2ftfrmmfc<Dx.v?-y<!fx 
bv/mt. m^v*yyxbvAm±izmmzftfc.mmmmm£. mmri& 
mv>±3im\*iizm#)&£tifrTmmwL£. mmmmmmm<D±±mmizm&>&£. 
nt=.±mm$&£.. mmrmmutm^mmwitzm^wizmm-tz^yzz h 

(a) mmm mmmm & »m k & £ l -c . mmmmmmm*nmLxmm^v 
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* y 9* v v sm± k. mm? z * - ^ & &&,? k> xs t , 

(c)f.jfB*-;i/ftJCSOG#^£?5:RU 5 0 — 2 0 01C©^I5:fToti 
gfff B*M «> a ^ 9 f & mm m (c £ L T , ttf f EM ISTIMIKR © tu 1 BJt X ® ft fc , 

(f mm**j*yyx hv^mzmmmzfaixLT. murmmm^mm^ 
silt, 

( g ) iff sa * - y £ <fc t>*ffrtB^ - tc mmftttm ^^sit iufa_t Ji®^ 

Clt*^4] B&IBMra^iKtt, **)li/)l J £X*r*3cVym&Z>^lZS 



2 0 0 3 -3 0 1 7 3 8 9' 
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fSfBX^Um. 

[n ** 9 ] mmm*?; w * it, 
mums**- ymm.mcDx.-j *, Am&nm?z> ± e> &c@fma*-;i/& 

MfBX^Um, 

MfBit^ # - yi&mm <Z)X7f>^h^^lt'X«yf> 7i$W±~$' Z> J: o \Z 
, X-yf>^ff&^tSIi?:ttf. ^**1 ^^l«**2lH*©«^T r 

[H**i 0] BfffHX@(b)i:(c)i:(DK{c, 

[»**i i] lufBJsrawBm, 
±mmizmm^nr^ t/vny, a*. yu*vym 

l ^fcliff**2SB«g©*^/W^OSg^^ 0 
[If** 1 2 ] g(flBX y ^ > h y ACKtt, 

±mcB»an, i&iBmi ©mJ: l ;=bSl«^©^sv^m2©Ri:*^as$n^ 
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[0 0 0 1] 
[0 0 0 2] 

?fe#)&C, fa7;B'Ti/> (dual-damascene) &£B3Mfr3*l<5#££#gg£>*lT 
[0 0 0 3] 

•T&fctu #^11 fCfcV^tt, M«i^jl$:«ilLT^^a^{cM-r<5> 
[0 0 0 4] 

[#fr£itKl] #B82000-269326^4*# (»4«, 01-8) 
[0 0 0 5] 

i/-7l/-fMH 9 3 nm©A r Fx3p>>7l/-f OTU ^ft#J£ 
fcS US?* h#*5rJC, tt&iRjS&fiJMLfcftSMfMiUS;:* h (chemically ampli 
fied resist) fettffltS^^V^ 
[0 0 0 6] 
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1?;izMMLte<<\ v^Kt>£ btf4 X-y ^mM^Bi^Mz-t^m-^m L 

[0 0 0 7] 
[0 0 0 8] 

m±izmwtznt~mMtfi(D3iy^y!fx bv^mt. mm^^^y?* bvs*m 
±izmw>2 n tcMmmmmn, mmTi&m<D±^\ftizmLt>&£tit=.Tmmm£ 

mmm t ^mm.mizmm-t & n y $ ? bm t £#x.£«^-tvw * (Dmm^mx 
&ot, mmmmmmm^mmmizm^Lr. mmmmmmm^nmLxmm^ 

pLfetiwii:i^ig(b)i:, Mmfc-jiftizrj -^m^%xmit^ 
zmmmmzftmL. mmmmmm^mn'r ^ -7mK%xmti*itxm#>&fr 
^7^Mmg(c)i:, it^mmi'Vx bz^v^ysf^xt titxm^ 
t, MMmmmMm&&tfmmLt>&&7^yzmmwK&3kLx. mmmmm 
mm<Dmm±3Lffi\%iz. mi±mmmzmLt>&ti&&<Dm^$ -yzmfc-tzj: 
mu)t. mm*-)iwzmzmmmsb&&7^ yzv&ikLx. mmm^*-y 

mmwizv&ikLx. miTmmmitm&z-tt&jinif )t. mmm^*-y&£ 
vrnz* - )i w izmmftttm z^mLx Mm±mmz& & & x$mm n y z ? b & 
mmzmf&-t&j:m(g)£itffi?LX^z> 0 
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o~2 o o°c(Dm&m*ft^TmmsoGttnzmMzi*:> mm^~j^izm&) 

ffl v\"t> M S B Jf JK J: tf 15 1 B* #> & » 7 9 ^ £ 3Btt W tc |$ £ L T , Utr f B JS 

mzmmmizfaZivx , trffBTMiei^sffi^-frsxacf )£, tfrsa#A^-> 

J: tf iafB* - ;i/ l*f IC £ b T str IB_t Jf@Jife& £ J: tffif IB n > # * h 
»&Hl$K^/£^SXfI(g)fc&ffia.-0*So 
[0 0 10] 

izmm-tz. 

[0011] 

$,£.<DfmllZ3Ly?-ytf X h 'yAI5:t L, £ £ JS ISTttJfclK ± tc tt_haj««10i & # 
tsi«i:«5otVN5«^#K fit-, #»ffiiMH»£a>««tc#e>#£«JI 

(wgMzmML. mmmftit»im£-tz>f=.&>iz, mmmmmtLrit. mitt/v 
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[0 0 12] 

ffinmtoftmi^ i&mmmm mmmmcommti^m^itvx^m^nt^wi^ 
&&^\*^v^y7xvvnm<ni&&mz3Ly?-y>f* vv^ 
mti&mmmmmmmmn(D^m^ i&mnmmmmmmcDmm^m^tLx 

iah fcttffi±m<Di&itte£<D. ^nmm-Juizxiz&^xMz-bnziN 

[0013] 

#^&£#g£;*-fr£ \sV7. X-y ?mm(Dm®lZ&£ £^z_t>tlX\,^Z> 0 

[0014] 

[0 0 15] 

, mmzfafr^x&i$a>±mm$& 1 3 h**©±s@B^i 3&t:*7 (via) u 

[0 0 16] 

0 2»c^i-J:^Jc±SBBMli 3#tf7n>#*hl 4 (OMSlXffiWk 
[0 0 17] 
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* - n, ftmmft <d i&mmmm mmmmmm »c k« l t v . ze> 

Un>fcftoTv^as^S:*S^- £©#ffe»tt, "KffitttfEK, #Slc#3i(0* 
[0019] 

<a. mm(Dmmi> 

ut. ^m^^mm^mi tit, H4~si 4 &MviT#mifttt& 

VxTMfSo fcfc. 1 0 OCD«^COVNT&, S^Xi&^ftS 

BI14{C^t-o 04~01 4iCaVT»Ti&eitt, Bl©A-Aa$"C<BWT®0 

[0 0 2 0] 
<A- i. S5Bt#&> 

, "-JKft&^S/^SsfcJ: y^S4xfcT»BB«R2 0#BJ«3*iT^S o Z1Z1T* 
, TJ»@2^2 0tt. Till ©^ffi^lc^$tifeit©WM®§:AUT^^;i/M 
2tgK AUr^^;i/M2T*H*4xfeM^lC «fc£T?#/£S*iS^SBiMUi 

ti-r, k^5/u ny&z&mmmBmT'&^Tij&K. T*im»oTti, 

[0 0 2 1] 

fit, Ti&JS 1 <2X®£^5 «k 5 (CM£ 5 0 — 10 0 nm0i-yf>n N 
i/V nyte¥<DmBfa<Dttntf&m2tl. IA«CVD (chemical vapor depos 
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ition) mX-Mft-fZ. lyf>^ hv^R4 SlSi^^mtSI* 

[0 0 2 2] 

^■©^> h <y/*fl|g4 _hlC, f^ 5 0 0~1 0 0 0 nm©i/n^rt. 

(siloxane bonding) &±1tfeizm?&i&&Wm}ail&»m5 ^MUlr & 

VD&t«$tl5^iF-^SiOl (S i OCJ^^fefHi-) ^aMH&TfJgJ* 
$4x^>^^;i/i/;i/-feX^r^-^r-^> (Methylsi lsesquioxane : MSQ) J&JfCDMW 
^ffiStlSo :* ^ /I/ $/;i/ir* HO (-Si (CHg) 2 

-O-) n OHTf^S*lS„ SiOClH ^^Jim (CHg) ©^TtK^ 

*WbTv\s©-e, s i ocHm£mmzftz>mi$ : b&z>o 

[0 0 2 3] 

5 0~1 0 0 nm®±M»l6 feBBtSTTS. ±8P#»jR 6 JC te, Mi«C 

on) ^-e^stisMftfB&ihjs;, &z^*mmmmTmf&2ti2>fiLttm±mz 
waters 

[0 0 2 4] 

->RMltt, fcfT^-;i/©^^S(C^-t^g|5^^MPS[50 P 1 t^ot^ 
[0 0 2 5] 

£bT> K9>f x«y^>^lCj: y, VVTs hrt* - > RM 1 (D^PgpO P 1 IZ 
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$it& if<Z> y v £ M tcWMx- v*f-y>f (Tyi/ytfH* TO S *15 ) T*l/ 
h/\°#->RM 1 
[0 0 2 6] 

£©t£, tr"7sjN-^/7A<BHPbfc^ffil©**T?3 0 0 — 4 0 0 "C T* T--)\,m 
[0 0 2 7] 

sat*.* h^i/-ht*5^i o ftmmnMmmMmzfi o z\ 

[0 0 2 8] 

, as <fc # x >y ^ > h y 4 £tiM*ffmflfijftflt 5 ^ ©#® fc» @ l few 

[0 0 2 9] 
[0 0 3 0] 

=5*fy (HexamethyldisilazanerHMD S) i/=y v zf U y Vtt £M ^ fc 
[0 0 3 1 ] 

Bf&MtJM© tt-jRW fC #1 £> ft T v % s #j£ £ f 3 r £ T* «TtgT* & -5 # 
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atfbSi*, HMDS©#H^i: 10 0-12 Ot(cMlfctlC!)S«$:iSt 
[0 0 3 2] 

-Y (DUV : $BUf$3 0 0 nm^T©^t% i£^ft£&lJ»> 

hmmmiznmMis&^ttwv&zz tt>m$. u<, j-r^v* (novo 

lac) tfBg^T^U;i/TO$:^M-r^ 0 
[0 0 3 3] 

&&<£&±$mmm6±(Dmm®m8*:%±izmik-tz> 0 z\<dh^ t^r*- 

;i/ 7 ft &C SI 8 ^5=5^ $ tlt^m £ U~D 4: 3 tC x y ^- > >f4kft £ ^ f -5 

^_h^aM6©j?$^C^@^■t^^^$tlT : fe;^®^i^V^ 0 
[0 0 3 4] 

flf*tf, ^"D-fex©A^^^$:#^i-^i:±gi5^aK6(Z)X®j; y%, ioo 

-150 nmtltttlK 
[0 0 3 5] 
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[0 0 3 6] 

Ef8fC^-T:OIfC;J3^T> 1S^ICDUV3|9 £MttU t?T*-;i/ 
UV^9(t 3 0 0 nmgT^SS&^MMtJ, ytmiZlZ-mMtenm 
[0 0 3 7] 

#ac, 09 {C^X^C^T, »^®ICJ?$ 8 o nmmm<DRMffi±mi 

Mf&Lfc}x$iWj±ffim (B ARC : Bottom Anti-Reflection Coating) 
[0 0 3 8] 

BlM m±m 1 8 SMI^lh^l 8±{C-fb^if^l/^X h^^L, ^ 

[0 0 3 9] 

01 0 iC^-flOSC^T, K^-f Xy^>^&JCj; y, l/yxb/^ 
->RM2(Z)HPgI50P 2\Zttm-tZ>Uft<DRtt®±Wkl 8, ±gB^j£6, {£ 

[0 0 4 0] 

>^r% tfr^-;i/7p*gtc^§ii«)^^y^^8 1, ±&umm6±v>fcMm± 

BIS. U*?X h/\°#->RM 2 &|&£1-3o 
[0 0 4 1 ] 

fit, EI 1 2 IC^-TXglCfcVxT, X^^->^iC J: U tfy*-;i/ 7tf)Jgg|S{C 
lttjn.X7f>^h77^l4 TSIBi&l2 0 £Bm2-££o 

[0 0 4 2] 
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320~40 nmOA'J 7;* # )lMM L 1 -£^V\ A'J ^MML 1 T*H£ 
[0 0 4 3] 

mmz. eh 4 ic^-rx^tcfevNT. ±%mmm6±izmz>*m&AVT** 

;i/jfML 1 fe<fct>*^Mjf ML 2 CMP (Chemical Mechanical Polishing) 

JfS2$U 3 £#££;|!!IBHc, t^7 7 ftlC % A U # 2 lfcJctf^M 

13 1 *u 1^73>^^ h i 4 t?7=r> 

f^M4 &TJi@B;&£2 o{c^M^ti^<z)T% ±jise^i 3 trmmm2 o an 

mW.1 0 0 £#33i:#T*£3 0 
[0 0 4 4] 

zm&b&tiz\£.T\ ±mmffii 3 ^.t^nv*? M4 zm&-t&&oizL 

[0 0 4 5] 
<A-2. «s;sa3J:tf3&*> 

* > ^-n- & fc m -* &mmmm rnrnmm 5 ic tf 7 * - ;b 7 & u & 
300-40 oicT*r--;i/ras:ff ^ri:^, ±s^m^6 nm.mmmmmm 
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[0 0 4 6] 
[0 0 4 7] 

*M±X^Z> 0 

[0 0 4 8] 

c F^j^v^yyzmmxzz. tsuirvyffi&zii'wmc.m^zmM 
miz. l o v?-kttmx$>z>m<Dmmmm£.it'<x, mmmzmn. mmm&m 

[0 0 4 9] 

^7*-;i/7^CDUVft9CJ:oT^b1-S^a#fBg8 £^«U 
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it2-&Tm&&&7^?8 l&jgjftu -ecD^jfi-e, sifB&ibjRi s^^^mt- 

fi*t5Ii:tfT?tS. i©»*{:o^T01 5S:fflV^TSe»JCttWr«. 
[0 0 5 0] 

[0 0 5 1 ] 

^-;i/7*«MstL/Tvxs. fcMW5±mzmif;~?z>£. fcMffi±mzvT*-)V7 
tiDi cdi>d2) ^&£ 0 zcomm. fcMffi±m<DmmicA5y*tf£.vz 

tfT^-;i/7p*f{cti^ii^y^^8 i Zftm-tzziix*, yfTiis-;v7fHiz 

->rm2 $.n<Dwmit* mfon^mizm^x-micmte-t s^im. '\zr 
&-)V7?}<D&ftm<D&m*>. m£.&.®<d&w&. mmiz&-Dxm&z>z.£*ffi 

[0 0 5 2] 

3 ©gyrate <t »;ai^#cDScffi^fii§$tiT U'^x htfj x-^>fmMz%\g 
mz^frtb, Duvftcommo frizz u«ftts«lHTf*5ri:^i-e&s. 
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[0 0 5 3] 
[0 0 5 4] 

mmm & £tf & ^ h & ^ & . 

[0 0 5 5] 
[0 0 5 6] 

<a-3. ^mm> 

\<^Xmm-fZ> <fce>iC, ^^JlicD^UiCTK^bS/^-feX^^-^r-y-^ (Hydrogen 
silsesquioxane : HSQ) &H(Z>SOG (Spin On Glass) ttmZ&m IT 

[0 0 5 7] 
[0 0 5 8] 
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^tf)^. El 1 6 ICj^XiglCfcV^T, SOG»^f$100~2 0 0 nmil 

7|*K%SOG#f3f#asJ«3*lS. fit, 5 0~2 0 0iCOiSSiiT*10^ 
M*U<ttl~2^ia<0|»«LaS:^fVv, SOGll 6lC-£**i&i§8E&J? 

BRCDIftSjW&B&lL"*-*. fcf7*-;i/7 p*gtf)S OGJg 1 6 

fr?=y>f 16 1 £P3Mft1-£ 0 
[0 0 5 9] 

mmitnmmh^mmiz, v%&t-tti&m.fr'D±i&Lf=.i:o&Mmm a~2 

£®Xy^>^Cj:U, ±asfi*»IK6_t<Z>SOG|WEl 6^t5. 
[0 0 6 0] 

7nn*-3K>^©x-/^>^M&MVNfexy^>^T*tt, SOGll 

6 ±as#»jK 6 <Z>Jl#Ub * £ #IB L V* © T», ±3P^®H 6 ±05 S 

-fS^^C xy^>^# £S8:5e-rs^£#M2; Lv^ 'fcSV^i, SOGll 
6fco^T&l&£U&v^j*£ LTfc&v*. 
[0 0 6 1] 

r^ic, Ji 7 {c^-rx@ic £vm:, sogri 6±{c^^ifipsu^x h fc^fc 

P 1 1 W\°#->RM 1 1 §i^fS„ 

[0 0 6 2] 

#CtC, ® 1 8 (C^-rxSfC^VNT, K9>f xy^>^i£JC «fc U> U^h/^ 
->RM1 l©IBPaPOP 1 1 tC*f/£f<5W#©SOG&l 6, ±§P^®K6, 

±«BBil«S:a«>atffe«>©IIIA^-> 1 0 S^tS. ^tSiA" 
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[0 0 6 3] 

[0 0 6 4] 

SOGjmi 6 £|&£i-£ 0 
[0 0 6 5] 

[0 0 6 6] 
[0 0 6 7] 

l 6 lJi,-^:^35fc3K«K:J:y«*IK3Vfiv^W"e*< 
MteS#&#K:3£5fc«>, l/^h;^->RMi lfiDTy^^^UcDSji^ 

[0 0 6 8] 

SftM^yi 6 lMo^ftOSOG^tlttt, j*^;i^>;i/iz 

X^r^dr-^> (MSQ) ti^miti/ )VM7,^^^^ry (HSQ) it¥if5& 

mzm&zti, MSQ(D-$w*?-jim (ch 3 ) ^^tcisstjiA&tife*^ 

[0 0 6 9] 
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<b. nm<Dmm2> 

pat, *ftwiz&z>mm<z>mm2£Lx. mz 0-02 9 ^m^x^mmmm 
mzm-tz>*m<bmm2 0 cKDrnm-fimz-D^x. m^jm^m^-rm^m^ 

-5Ei2 9{cm-to hi 1 ~iai 4 izBvr^m^tm-(Dmmz^\^xitm- 

[0 0 7 0] 

<b - 1. m^m> 

*.fcf v J¥3 2 0 0- 1 0 0 0 nm©^n:*if ^j^&S^H&fc^SffiSSmSB* 

r«i5 1 i&mnmmmmmms 1 tct±, M^tfcvD^ 

> (MSQ) &£©*m#^/i£4x£o 
[0 0 7 1 ] 

fbt, <£§§«^JIM5;iiBl5 1 <£>£®£^e> ZolzmZ 50~100nm(Z> 

o 

[0 0 7 2] 

3LV?-Z/>f7s h y A'g4 1 ±IC, ££>IC, ^UaUS 2 0 0~1 0 0 0 nmfl!) 

ISFIfi»fil5 2±tC, JSS 5 0~ 1 0 0 Tim<D±MfimgkG £@dtS:-f£<, {£ 
il*^Mra$fei^M5 1 £<ktf5 2 (Dilute, &SI £ S ft£3R^ ©«2glC^;b-£T 

[0 0 7 3] 
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[0 0 7 4] 
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